changing patterns of Shigella sero-groups among under-5 children with increasing isolation trend of Shigella sonnei, while falling drift for Shigella dysenteriae in urban and rural Bangladesh 2 . However, there is scarcity of such information for other age groups such as, adults or elderly. Studies also reported significant decline of Shigella cases especially in urban area, but the scenario from rural area is inconsistent with higher prevalence of shigellosis especially among under-5 children. 2, 3 Clinical severity, for example, less severe to fatal outcome varied mainly due to virulence properties of the Shigella isolates as well as emergence of multidrug resistant strains warned development and introduction of effective vaccination strategies. 4 However, such strategy may be species specific 5 , and information on current prevalence of different species of Shigella is grossly lacking from endemic countries mostly due to lack of any long term hospital based surveillance system. The Diarrhoeal Disease Surveillance System (DDSS) of International Centre for Diarrhoeal Disease Research, Bangladesh (icddr,b) (approved by Research Review Committee and Ethical Review Committee) maintaining a round the clock diarrhoeal disease surveillance in it's urban Dhaka and rural Matlab hospital. 2, 4 In Dhaka, it systematically enrols (2% since 1996; every 50 th ) patients attending the facility irrespective of age and sex; and in Matlab, all patients coming from the Health and Demographic Surveillance System (HDSS) area are enrolled.
It records all socio-demographic, clinical informations and collect stool sample for detection of common pathogens (Shigella spp., Vibrio cholerae, Salmonella, and rotavirus) using standard laboratory methods. 2, 4 Thus, the present study aimed to demonstrate the changing pattern of Shigella sero-groups across different age groups, and also study determinants of such changes at different time periods over last one and half decades (2000-2004 and 2009-2013) st observation period and multiplying by 100. Such calculation was also done for different age strata (<5 years, 5-<19 years, 19-59 years, and ≥60 years). Both univariate and multivariate analyses were performed to determine the changes of potential socio-demographic, clinical and stool microscopic examination characteristics between two observation periods in Dhaka and Matlab separately. SPSS (Chicago, IL version 20.0) was used to perform all the analyses with a probability value <0.05 as statistical significant.
In Dhaka, the proportion of Shigella flexneri and Shigella sonnei increased from 46% and 12% to 52% (13% increase) and 25% (108% increase) respectively between 2000 and 2013. While the proportion of Shigella dysenteriae and Shigella boydii decreased from 18% to 3% (83% reduction) and 24% to 20% (17% reduction) from 2000 to 2013. During 2000-04, Shigella sonnei was not detected in the ≥60 year's age group; however, it represented 5% of total Shigella isolates among different age groups in the 2009-13. Moreover, Shigella boydii and Shigella flexneri also increased significantly with 400% (from 2% to 10%) and 100% (from 5% to 10 %) in the ≥60 year's age group during 2 nd observation period (2009-13) in Dhaka. Similarly, in Matlab, the proportion of Shigella flexneri increased by 15% (from 59% to 68%) and Shigella sonnei by 100% (from 11% to 22%) between 2000 and 2013. However, Shigella dysenteriae and Shigella boydii were reduced by 83% (from 18% to 3%) and 33% (from 12% to 8%), respectively, over the study period in Matlab. In the ≥60 year's age group, Shigella sonnei was not detected during 1st observation period (2000-04); however, it appeared as an emerging serogroup with 5% of total Shigella isolates across different age strata during the 2 nd time period Emergence of Shigella sonnei as leading species in our study population is an important observation for the clinicians and essentially demand several explanations: Firstly, Pleisomonas shigelloides serotype 017, commonly found in contaminated water, share identical surface antigen with S. sonnei 6 . Improvement of water supplies over the period, resulting in decrease in the prevalence of Pleisomonas shigelloides; consequently, there was attenuation for cross protection against Shigella sonnei. Secondly, Acanthamoeba castellanii, an ubiquitous amoeba, act as environmental host for Shigella sonnei and allows to withstand chlorination and other adverse environmental conditions 7 . Finally, Shigella sonnei acquires and/or maintains a wider array of antimicrobial resistance genes from other enterobacteriace, particularly Escherichia coli and Klebsiella 8 ; whereas, Shigella flexneri loses genes faster than any other Shigella species 9 . Moreover, increasing isolation rate of Shigella species among elderly (≥60 years) population like other global context, could be due to physiological changes such as decreased mucosal immunity, reduced acid production, altered gastrointestinal motility and increased gastrointestinal transit time, poor nutrition and unhygienic practices.
Conversely, downward trend of all the Shigella species among under-5 children in both the sites except Shigella dysenteriae in Dhaka is one of the markers of improvement of public health in Bangladesh, and might be due to improvement of nutritional status, and improved water and sanitation practices over the period 10 . Interestingly, during 2 nd observation period in Dhaka, red blood cells in stool microscopic examination did not show significant increase, and thus may be due to changing sero-groups with emergence of Shigella sonnei which is less virulent in producing mucosal ulceration, and because reduced prevalence of highly virulent Shigella dysenteriae. In the present study, significant impacts of different socio-demographic and water-sanitation practices were not observed among individuals with shigellosis compared to non-Shigella individuals except protective role of higher socio-economic status reflected by monthly family income >100 USD especially in Dhaka at 2 nd observation period (2009-13). It could be concluded that such factors are not impacting on changing trend or risks, rather species and host factors are responsible for shigellosis. The present study was conducted only in two hospitals; thus, respondents may not be representative and findings may not be generalizable for the whole country. However, large sample size, unbiased systematic sampling, quality laboratory performance, and longer study period are the strengths of the study.
